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Introduction
Humulus lupulus L. is a species belonging to the Cannabaceae family. Hop, as it is commonly known, is a perennial, dioecious and normally diploid (2n =
20) herbaceous plant. It is in beer production that hops have their greatest economic value at the international level. In addition, Hop contains
compounds that confer sedative, diuretic anti-inflammatory and antiarthritic properties [1]. In fact, the ethnobotanical uses of the dried flowers in
pillows called "hop pads" have been used to combat insomnia while the dried and green hop inflorescences, were used in the Montesinho park area to
treat urinary and digestive disorders [2]. Since there are spontaneous hops in a large part of Portugal, the collection and analysis of the volatile, α and β-
acids component, and phenols of these hops may lead to the development of new and more fragrances, and bioactive compounds with interest in
different areas, like beer production or pharmaceutics and cosmetics. The analysis of these compounds was done in commercial and spontaneous
varieties collected in the Bragança area (northeast of Portugal).
Material and Methods
Spontaneous hop samples were collected from different areas of
Bragança district and were analyzed and compared with
commercial varieties (Nugget, Polaris, Cascade and Chinook). Being
the volatiles extracted from the female cones, leaves and pellets
(used in brewing) using a Likens-Nickerson system, and analyzed by
GC and GC-MS. The α and β acids, from varieties and spontaneous,
were extracted and analyzed by HPLC. we extracted the phenolic
compounds using a mixture of 80% ethanol and 20% water. The hop
varieties used for the extraction were, for the vegetative parts:
Chinook, Cascade, Polaris, Centennial, Nugget, and spontaneous
plant and for the flowers: Cascade, Polaris, Nugget, Centennial, and
the spontaneous. We used The Folin-Ciocalteau method was used
to determined the amount of phenolic compounds [3].
Conclusion
The α and β acid and volatiles we find in the spontaneous
clone had values close to the Cascade variety which may
be interesting in the development of new aroma varieties.
The richness of the spontaneous clone in trans-β-
farnesene can be determinant to the stability of the beer,
or used in cosmetic products. In the phenols the results are
still preliminary, in general, flower extracts are richest in
phenolic compounds with potential for further use in e.g.
cosmetics.
Table 1: α, β acid  results in flower, vegetative parts and pellets 
of varieties and spontaneous 
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Results
Varieties
Spontaneous
Table 2: Volatiles from vegetative part flower and pellets of the sponteneous and
varieties
Total Phenolic Compounds
(mg GAE/g dried plant)
Sample Vegetative parts Flowers
Cascade 2.05±0.66 10.39±2.05
Polaris 1.05±0.22 22.71±2.44
Centennial
1.65±0.38 9.68±1.61
Nugget 0.84±0.24 14.80±1.06
Chinook
1.75±0.50 -
Spontaneous 3.08±0.53 -
Table 3: Total phenol compounds express in Gallic acid 1-hydrate, 
in the diferente plants extracts
The results show similarity in the monoterpene component, with β-myrcene as
the major compound (more than 64% in all the samples) and differences in the
sesquiterpene component, e.g. of α-humulene (12% in cultivars, 0.2% in
spontaneous) and trans-β-farnesene (not detected in Nugget and 9% in
spontaneous, Cascade variety was detected 3.7% in cones and 4.7% in pellets, in
Polaris variety were 15%. The richness of the sesquiterpene component in
spontaneous clone is notable, namely in the oxygenated compounds. The higher
values, of the α and β-acids component in the cultivar Nugget, is expected since is
a bitter variety, due to its acids amount. The cultivars presented total values of
12.12% and 14.33% of α-acids and 3.31% and 3.99% of β, respectively, while the
spontaneous clone presented 5.35% of α-acids and 4.3% of β. The results from
phenols in flowers and vegetative parts, shown the flowers contained a large
amounts of phenolic compounds than the same vegetative parts, with higher
amounts in the spontaneous concerning the vegetative part and Polaris variety for
the flowers. The composition of the extracts from vegetative parts and flowers of
Cascade variety were mainly flavonols glycosides.
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